OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 1 O F 20 



Work period 




Throughput 



Actual Throughput 



B C 

Number of lots in the 

production line(WIP) 

FIG. 1 (PRIOR ART) 



Sales repre- 
sentative A 



r 
11 



11a 



11 



Sales repre- 
sentative B 



j 



) 

11a 



FIG.2 



12 



Connection 
server 



13 



12a 



Mini -fab 
(vi rtual 
factory) 

*r 

13a 




User A 



T 
11 



11a 



11 
_1_ 



User B 



' =? 



11a 



14 



Mini-fab 
(real 
factory) 

^ 

14a 



OBLON, SP1VAK, ET AL 
DOCKET #: 209253US2S 
1NV: Kunihiro MITSUTAKE, et al. 
SHEET _2_ OF_22_ 



as 



User such 
sa I es 

representative 
or custo mer 

— s — 

11 



Mini -fab 
(v i rtua I 
factory) 



13 



Mini -fab 
(real factory) 



Connect to 
Jthe mini -fab 



T 
14 



Enter intended 
product information 
such as product 
name, speci f icat ion, 
quantity del i very 
time, pr ice, and the 
I ike 

S 

S2 

S3 



S1 



Apparatus 
information, 
state, and lot 
progress state 



Compu 
progress 
est i mate 



e lot 



Loop^A^) 



Notify user 
of this 



T 

S5 






Change 
content 
of a 
request 
for the 
product 



(Via loop A) 



Change lot 
situation of 
the mini -fab 



Indicate business 
transaction to be 
unsuccessful 



S13 



SI 2 



Change the 
mini -fab 



Indicate business 
transaction to be 
successful 



Instruct 
manufacturing 



Indicate business 
transaction to be 
unsuccessfu I 



FIG. 3 



T 
S7 



Manufacture 
the product 



OBLON, SP1VAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 3 OF 20 



















"O 














CO 








d 
















buO 






CO 






o 


JZ 






4— 


- d ~o 










d 


-M 


Q_ — 


d 




O 


4-» d 






d 






O 


Q_ CO 


o 






O 1— CO 






CD O 






CO 


3 □ 5 






d 


=3 - 






Jd - — 






4— 


CO -M 


-M 




o 


4—* CD CD 






-M -M 




4-» 




>^ CO 


CO 




+-» bjQ o — j*: 






O 




O 




CO 




CO 4-» 


d d CO 13 






-M Z3 




CO 


tea 


>^ > O 






CO 


CD 4— "O 








+-> 


4— 


CO 4-> 


O -d 


Z3 


i- ^ =J CD 






CD -M 


i_ 


Z3 


? CD O 4 — 


O -M 


O C _d <D 






O CO 


CO 


d 




-d CO 


d 






=3 CO O _d 






O d 


-M 


CO 




-m h 


CO 


CO 


04- E W-M 









CO 




> 


> 






CD 






















£ CO CD 


d 






CO 




CD 


CD 










CO 






co d 






CO 








4-» "O 4-> 






CD - CD 




CO 


d 








d 








_d bJO CD _d 






o 






>(3) bdOO 






-M d-d 5: CO 




13 


o. 






o 


L. CO C 








M ■ — 




EE 


>^ CO 






<D 








O "O 






1^ CD 






-M 


>-o ^- 


tu04-» 




-M I3Jd CD CD 




CO 


CD 






O 


d CD 


d 


o 




Q. O CO E 






> 






CO 


CO "O 








G) E 3 CO- 






CO 






4— 


CD - 


"ii 






CO O E CD +-» 




CD 










"O CD CO 


O 4-» 




CO 




TD 


CD "O 








O d 




13 




O ^ O ^ 










CO 


CD O 4— 


Q. 




Q. > O C i- 




O 


CD 








_C ^ O 




d 




co_Q.d — cd 






TD CO 






-M 


-M O. 








CD > 




d 


CD 






1- 


CD 








V- <D CO 


■o 


CO 


— ~o 








CD CD CO -M 






CD CD 


CD 




d 






> 


-M-d d 


d 






CD E L CD 


O 


-M 


CO CO 








□ +J O 


CD 






O bJD (D"D 


d 


Q.4-J 








Q. Q, 


CD 




"O -M CD O 


CO 


CD 


CD CD 








E"0 W 




d 




d C0-O-— CD 


> 


O "O E 








O d CD 








CD 13 ^ _d 




O 










CD CO 


o 


CO 




CO O CO Q.-M 


CO 


<a: 


CO -M 








• 
































rt-r 






o 


















\ « 


CD 


o 


CD d 




CD 








-M C 


-d O O 




CO > 


o 


^ o 


-M 


O - O 


4-» 




CO 


& 






CO CD 


d 4-J 




CD CD 


CO 


CO -M 




M — CO -4— > 


M— O Z3 




O CO 


CO 


CO 




CO *— CO 


CO 




O 


CO 


CD O 




^ 


-M O 




CO d 


Q. 


+-» 




<D+J i^-M 


1— CO CO CO 


Jsei 


O 




d 4 — 


CD 


CO CO CD O 


CD CD 


Q. — 


■o 


CD 




d CO _C bH 




r3 +-» 




O 




O +-> CD 


O ^ 




I o 


CO 


i*- CD 


O 


Q. CO O C 


O bJO > O 




CD 




CD CL 




CO 


(D O+J 




CO d 




E CO 


c 


CD CO d CD 


d d O 




— d 




O 


CO 


C O 3 


CO Q. CO 




-o o 




+J CD 




d 


"O 




o 


1_ 


CO O 


CD 4-» CO -M 


0 C L CO 




CD 


CD 


3 


O 


(O+J 3+J 


O O CD 




jx: cd 




o > 


CO 


d d 


CO C4-I-M 




CO -C 


d 


CD 




— o o o 


CD CO CO 






LU 




Q_ O CO O 


Q. CO CO 














• 



OBLON, SP1VAK, ET AL 
DOCKET #: 209253US2S 
IN V: Kunihiro MITSUTAKE, et al. 
SHEET __4_- OF_20__ 



Select the type of order placement. 



(DSpecify device functions 
(2) Specify device parts 



FIG.5 



Estimated prices and delivery times are 



Quantity 
ordered 


Unit 
pr ice ($) 


De I i very 
t ime (days) 


100 


20 


5 


500 


20 


5 


1000 


18 


7 


2000 


16 


10 


5000 


15 


15 


10000 


14 


15 


20000 


12 


15 



Next 



Cance I 



FIG. 7 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET _5_ OF 20 



Enter functions needed for 


the system. 


(1) 






(2) 






(3) 






(4) 




Next 








Cancel 







FIG. 6A 





Select necessary parts. 




(1) Logic 


Number of elements( ) 






Clock speed ( )MHz 




(2) Memory 


Memory type( ) 






lntegration( ) Mb i t 






Operation mode( ) 




(3) DSP 

(4) Others 


( ) 


Next 


( ) 




Cancel 






FIG. 6B 



OBLON, SP1VAK, ET AL 
DOCKET #: 209253US2S 
1NV: Kunihiro M1TSUTAKE, et al. 
SHEET 6 O F 20 



Enter the quantity and the delivery 
time you want. 

quantity: ( ) items 

Del i very: Month ( )Day( ) 



Next 



Cancel 



FIG. 8 



The delivery time and the price are estimated 
as follows. When you place an order, click the 
Order button. When you continue the negotiation, 
click the Negotiate button. 

Del i very: Month ( )Day( ) or proximity 



Price: ($ /item) 



Order 



Negotiate 



Cance 



FIG. 9 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihlro M1TSUTAKE, et al. 
SHEET 7 OF 20 



Re-enter the quantity and the delivery 
time you want. 



Desi red del i very : Month ( )Day( ) 



Desired price: ($ /item) 



Next 



Cancel 



FIG. 10 



13 



Virtual 
factory 



Process 
information 
about the 
product 

Apparatus 
i nformat ion 
for the 
production 
I i ne 



Lot progress 
estimate and 
work instruction 



Lot progress 
information and 
16 apparatus state 




/ -Apparatus \ 
' group \ 



\ 



Lot state 

Apparatus 
state 



/ 



FIG. 11 



OBLON, SPIVAK, ET AL 
DOCKET U: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 8 O F 20 



Product' S 
reci pe 
information 



Apparatus 
information 



Line situation 
(lot progress 
s i tuat ion) 



Determination 
condition for 
optimal flow 




Virtual factory 13 



Monthly lot 

progress 

estimate 



12 



OBLON, SP1VAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET _9_ OF 20 



m 



CO 

E 
o 

4— 



CD 
Q. 

O 
CD 



CO 



CD 



"O CO 
O X 



CD 




















4-J 










bJO 


<o 


CO 


CD 


m 


• — 


OJ 






9 
m 


00 










CO 










CD 










O 










O 




















Q_ 










CO 










o 


QJO 








-I— 1 










CO 










^— 










CO 


CO 


4— 






o. 


CD 


4— 




■ 








CO 


■ 




CJ> 


CO 


CO 


■ 








4-1 










c~ 










CD 




















CD 










y 




















CO 










CO 










CD 




















CO 










CO 




CD 






CD 




E 










CO 
















o 






bJO 


o 






CO 










CO 




+J 


4-1 




CD 




CO 






O 


CO 


"O 


E 




O 


CD 


*~™ 




■ 


k_ 




X 






Q_ 


O 


o 


iZ 




6 




















CO 
CO 




CSl 


CO 




CD 










o 










o 































CO 
CD 



o 



CO 
E 

o 

4— 
C 

CO 
13 
4-> 
CO 



CD 
Q. 



CO CO 
Q_ X 
Q.UJ 













1 ^ 


















i- CO 










v_ 








CD CD 


^_ 








CD 




CD 




CL4-> 


CD 








4-J 




4-> 




O O 


4-J 








4- 




4— 




£Z 


4— 








co 




CO 




CD 

_Q E 


CO 












■o 






"O 








CD 




CD 




O CO 


CD 
















4-J t — 


rr 










CO 




CO 












CO 


CD 


CO 


CD 


CO TD 


CO 








4-» 


4-J 


4-J 


4-» 


CO CZ 


4-J 










Z3 


c 


Z3 


CD CO 


d 










cr 






o 










CO 




CO 




O CO 


CO 








E 


"e 


E 


E 


O ZJ 








CD 


CD CO 


CD CO 


o 


CD 






4— 1 


JQ OJ 


_Q 






_Q 






CO 


















4-» 


O "O 


O TD 




O 






CO 


4-J 


£= 


4-J 


£= 


CD 


4-J 










CO 




CO 


O 








CO 


buO 




bJO 




i — n -s 


bJO 








cz 


CO 


cz 


CO 


m ■ i 

VU 1 ' 


£= 


CO 




1 1 
t ' 


















m 




o 


4-J 


o 




4-J 


o 






CO 


o 


CO 


o 


4— 1 


CO 


o 






1. 










k— 






L 


CD 




CD 




CD 


CD 






v J 


clco 


Q.CO 


CO 4-J 


QO 




-< 


CO CO 


CO LO 


S CO 


CO OJ 




>^ 
























OJ 




CNJ 








a 


















CD 
















■ 


1_ 


















V- CO 


















O 4-J 


















O O 


















£Z — 




































O CD 


















4— _Q 


















o *— 


















CO 


















v CO 


















CD CD 


















-Q O 


















EE O 


















— ^ \. 




































CO 




















'bJO 


































CO 










=t* 








a*. 


















CO CD 


CO 




4- 




4— 








Q- E 


CD 




4- 












Q. CD 












CO 




• 




c3 








CO 


CO 






CO 


















CD 






CSl 










• 


4— CO 
















O 13 
















• 


4-J 


















k- CO 


















CD i^- 


















_Q CO 






















































Z CO 


















CO 




































4-> 


















CO 


















k_ 


c 
















CO CD 


CO 
















Q_ £ 


CD 




4- 












Q. CO 












CO 








O 










CO 






CO 




































4-J 


















CO 


















k_ 






OJ 






CO 






CO 


















Q. . 


















CL O 





































CD 



CO 
CO 



o 



CO 

o 



CO 

CO 
CO 
CD 



o 



CO 

CD 



CD 

E 



bJO CD "O 

O d 

O. CO 
CL E 

CO CO 
4-J X 4-J 
O U— I CO 

I ^co 



CO 
4-J 

CO 

CD 
4-J 
4- 

co 

CO 
CD 
4-J 
O 
C 

"e 

CO 
CO 



CO 
CD 



CO 
CO 



bJO 



CD 
+-J 
CO 
4-J 
CO 



CO 

bJO 

CO 
CO 
CD 

o 
o 



CO 
CD 

CO 



CO 

buO 

4-J 
CO 



O 



4-J 

O 

o 
-a 
o 



o 
o 
■o 
o 



CO 



QQ 

CO 



CD 



1 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 10 O F 20 



HO 



m 

in 



IaJ 

y 



CO 



O 



O 
O 



CO ^ 

C CD 

*E O. 
E 

CD CO 

-M X 

CD LU 







l — 








—* 






































E 


"O 














x 








CO 


y 








CD 






• . 


Q. 
















J*: 














o 


O 






E 








CO 






4-» 




CD 




C= 




bjO 




CD 




CO 




4-» 












CD 




o 




> 






O 






































o 
















a. 









CO 
<3? 



a> 
ca 



CO 
<D 

CO 
CO 
CD 

bJO 
O 

CL 
O 

'a? 

— 
— o. 
-C e 

4-> CO 
C X 
O LU 



CD 



CD 



CO 
CO 

CD 



CO 



O 

o. 

CO 

cz 

CO 



CD 

+-» E 
O 



CO 

r3 

CO 

CO 
CL 
Q. 



CO 

co v_ 

<D CD 

O E 



CO 
O 

cl 
o 

CO 



CL 



LO 



44= 
LO 



CD 
Q. 



CO 
CO 
<D 

o 
o 



o 

Q. 

o 

LO 
CO 



Q. 



CNJ 

44= 



CD 
Q. 



CO 
CO 
CD 
O 
O 



CD 



CSl 

CO 
CO 
CD 
O 
O 



O 
O 



Csl 



CL 



CO 
CO 
CD 
O 
O 



CO 
CO 



o 
o 

CO 
CO 
CO 
CD 
O 
O 



o 
co 



CL 

OsJ 

CO 

o 



Q. 



LO 



44= 
CSJ 



CD 
CL 



CD 
CSJ 

CO 
CO 
CD 
O 
O 



O 
CSJ 

"<=J- 
CL 



o 

CSJ 



CNJ 

44: 



CD 
E 
CL 



CSJ 

CO 
CO 
CD 
O 
O 



44= 
CO 



CD 
E 
CL 



csj 

CSJ 
CO 
CO 
CD 

o 
o 



o 
o 



CSJ 
CSJ 



CO 
CO 
CD 

o 
o 



CO 
CO 



o 

LO 
CO 
CO 
CO 
CD 
O 
O 



CO 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
1NV: Kunihiro MITSUTAKE, et al. 
SHEET 11 O F 20 



Equipment A 
Equipment B 
Equipment C 



Lot 2 is waiting 



Lot2 




step3 



H h 



timel time2 time 



FIG. 14 



Equipment A 
Equipment B 
Equipment C 



stepli 
LotlL- 
step2 



Lot2 



step3 



timel time2 



time 



FIG. 16 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 12 OF 20 







Choice 1 : Immediately 
start processing 
lot 1 


Lot 1 waiting at 
apparatus A capable 
of charging two lots 


>- 


15 




FIG. 


Choice 2:Wait unti I 
another lot arrives 



A plural i ty 
of choices 
occurred 



Time 



Choice 1 





Choice 1a 



Optimal lot 
progress 



Choice 1b 



Choice 2 




Choice 


2a 




Choice 


?h 



Priority condition 
for selecting an 
optimal lot 
progress (i nput) 



Opt i ma I I ot 
progress (output) 



FIG. 17 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 13 OF 20 



Apparatus's electric 
power or power 
usage information 



Apparatus 
information 

Product' s 
reci pe 
information 



Line situation 
(lot progress 
situation) 



FIG. 18 



Monthly 

progress 

estimate 



ot 



Determination 
condition for 
optimal flow 




Electr ic 
power or power 
usage condition 



' <Example of electric power or power usage conditions> 

Maximum power (tota I) :500kW 

Max i mum power (Groupl ) : 1 50kW (Groupl : L i thogr aphy) 

Maximum power (Group2) : 100kW(Group2: Diffusion furnace, 
RTA, LPCVD) 

Maximum de ionized water usage (tota I) :50 liter/min 

Maximum deionized water usage (Group3) : 10 liter/min 
(Group3:CMP) 

Maximum deionized water usage (Group4) : 15 liter/min 
(Group4:Wet process) 
V - • ■ 

FIG. 20 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 14 OF 20 



Product name: Product A 


Power, 




Power prof i le 


Process name: Di f fus i on 






process 








Process number: 30 








Apparatus :Diff 1 






>- 








Time 



Product name: Product A ower > 


Power prof i le 


Process name:RTA process 




Process number: 50 




Apparatus :RTA1 


^^^^ >■ 




Time 



Product 



Process 



Process 



name: 
Product A 

name: Pre 

-treatment 

process 

number : 40 



Apparatus :C I eaning! 



CD 



Q. 

CO i— CD 
s— CD tuO 
+-> -M CO 
CO CO 



Time 



FIG. 19 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 15 OF 20 



1000° C, 8m in, Oxidation process 



FIG. 21 





60 




50 




40 


CD 


30 


o 






20 


1 


10 



0 



"(j 

II 1 




„ r 


„ r — - 



0 20 40 60 
t i me (m i n) 



80 100 



1400 
1200 
1000 
800 
600 
400 
200 
0 



o 

o 

CD 



CO 

<D 
Q. 

CD 



Power I 



Diffusion 
furnace 

F I G. 22A 

Power 
RTA 

FIG. 22B 



Preset 
va I ue 




Power A 



time 



Power 



FIG. 22D 




1 1 me 



A T=20m i n 



t ime 





FIG. 22E 



time 



Preset 
value 



Power 




time 



F I G. 22F 



time 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro M1TSUTAKE, et al. 
SHEET 16 O F 20 



Power I 




Preset value 



Preset 
va lue 
exceeded 



(i)Case. 1 (AT=0) 



-►Time 



231 



-►Time 



Choice 1 




Optimal lot progress 



Cho i ce 


1a 




Cho i ce 


1b 



232 



Choice 2 




Choice 2a 



Power t 

T ' 

/ 

s 

Preset 
va lue 




Below the 
preset 
va I ue 



Time 



(i i)Case. 2(AT=20min) 



Choice 2b 



Preferential conditions 
for selecting an optimal 
lot progress 
•Large output 
•Short work per iod 
•Power below the preset 
va lue 



Opt i ma I I ot 
progress (output) 



Y 

According to a computer's instruct ion, each apparatus 
automatically selects lots and starts processing. 



FIG. 23 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 17 OF 20 



m 



Power 



FIG. 24A 



Conventional preset value 

|— Preset value after leveling 
Conventional power value 

Average value 




Power value after leveling 



Time 



U! 

in 

i 

□ 

m 



n 



Power 



Conventional preset value 

j— Preset value after leveling 
— Conventional power value 



FIG. 24B 




'-- Average value 



Time 



Power value after leveling 



De ionized 

water 

usage 



FIG. 26 



| Cleaning 
(chemical s di lution) 



Rinse 



Time 



• OBLON, SP1VAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 18 OF 20 



m 



a 



Maximum power value 



Power 



0 



Preset power value 



15 minutes 



90% of the preset value 



10 



20 



30 



Time (minutes) 



Difference between start times 
for the diffusion furnace and RTA 



FIG. 25 



OBLON, SPIVAK, ET AL 
DOCKET #: 209253US2S 
INV: Kunihiro MITSUTAKE, et al. 
SHEET 19 OF 20 



T3 
CD 
M 

C 1- CD 

O CD buO 

1— 1 CO 

CD CO CO 

Q ^ =3 



F I G. 27A 



CD 
M 

C ^ Q) 

O CD bJO 

— +j CO 

CD CO CO 



FIG. 27B 



Time 



AT=0min 



CD 
M 

C i- <D 

O CD bJO 

+-> CO 

CD CO CO 



"O 
CD 
M 

C V- <D 

O CD fcUO 

-I— I CO 

CD CO CO 

O ^ =3 



Time 



FIG. 27D 



AT=10min 



Time 



Time 



FIG. 27E 



CD 
M 

C u 0 

O CD bJO 
4_) CO 

CD CO CO 

Q ^ =3 



FIG. 27C 



Preset value 



i 



Time 



CD 
M 

C d) 

O CD bJO 

4-> CO 

CD CO CO 



Preset value 



"Ti- 
lt 
II 
tt 

y 
i 

t t i 



FIG. 27F 



Time 



* 



OBLON, SP1VAK, ET AL 
DOCKET #: 209253US2S 
1NV: Kunihiro M1TSUTAKE, et al. 
SHEET 20 OF 20 



CD 
M 



O CD 

+J 

CD CO 



Preset value 



Preset 
value 
exceeded 



Time 



(AT=0) 



281 



Time 



Choice 1 



Optimal lot progress 




Choice 1a 











Choice 1b 



282 



Choice 2 



Preset value 



a> 

M 

o 03 
— +-» 
Q3 ca 

Q ^ I — -«- L_. 



Below the 
preset 
va lue 



Time 
(AT=10min) 



Preferential conditions 
for selecting an optimal 
lot progress 
■Large output 
■Short work per iod 
•Power usage such as 
De ionized water below 
the preset value 




Optimal lot 
progress (output) 



According to a computer's instruct ion, each apparatus 
automatically selects lots and starts processing. 



FIG. 28 



